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(57) Abstract: 



PURPOSE: A method for manufacturing a capacitor of a 
semiconductor memory device is provided to be capable of 
preventing bridge between lower electrodes and improving 
capacitance. 

CONSTITUTION: An insulating layer(53) is formed on a substrate 
(50) having a plug(52). A contact hole is formed to expose the 
plug. A barrier layer(54) is formed at sides of the insulating 
layer. A lower electrode is formed and an MPS(Metastable 
PolySilicon) layer(56) is formed on the lower electrode. A buried 
layer is filled into the contact hole. After isolating the lower 
electrodes, the buried layer is removed by wet-etching. A 
sequentially formed on the lower electrode. 




dielectric film (58) and an upper e!ectrode(59) are 
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333 33 



of- mot cz^r 

“ a — / —7 — 7 



330! 3oHr 3 J &(*3 333!= 

S D33 HfEi-fl 00221 5XI2J 7HKBAIE1 THIMSigOll 33 212M, #81 MPS(Metastable PolySi I icon)# 
§§* 2!2ifl (HI 2 21 5X|2J 7HIBAIE1 AI|5§-g(HI 3* 200. 

Si'S a (HI 2 21 5X)2| 2§ §8)011 C0-2J- 7HHBAIE12J 8I^3§3 5S2IXI £23^2) *3S CH¥2 LH¥ 
S3D*£M *38)2 20. 2* §M S3§ LHOflAl #M§ ?H EH Al Ei M §28171 #8)01, 8)^2 = 

23011 MPSS 33AI3 23§t S7IAI7I71LI H°3§2J S3 n 4i §§813 !gg §01 01 = 01X12 2 



2 13 MPSS §§§• gEH°l BE ill (HI 221 5X|2J 7HHHAIE1S UE13 B32MA1, 2 IS 358101 2 
AH53gS SStiD. 

2 IS 35813, Si 2 ill 7I5KI0) 30B §3S3Si(11)S ^3812, 2| Ei( 10)2J §1^71 £§EIES #3 
§3Si(11)S 3§8ICH S21DM AO I =§§S §S£!D. 2 DM, 37| ill 1 3§g-0fl 0HUE1E# §. 
3139U11) 300 S20M 23Sf2SAl AO 1 S2IS2I32IM §3812 23338101 S212(12)S * 
33D. 2 *, 713- 33 300 38)Silf gg S9S|(I3)S *3812, 5M2I522IEI 2 3§§§£M 
1212(12) 2 01 1212(12)2) ^W§° 10| g“ 21221 S3Si(13)S 3§8I0I 7HKHAIE1M M 2 3 
E 4Si §3§D. 

232 L1A1, 371 All 2 3 e -4S 2 S3Si(13) 23 300 731 2 SaS2I^Siog 8I^2§(14)S *381 
2, 01 J 0^3^(14)21 23§S SCHAI7I7I ?|SI01 8|i?2§(14) 23011 MPS#(15)S *3§D. 2 D 

S , 0I^=> 2§EI3 <2)§7l7H30)(Cheinical Mechanical Polishing; CMP) §§AI All 2 2^1 S- LH “(HI 121 
2l(slurry)Ll 30111 §0| 3§813 22 3XI8I7I ?ISICH, MPS#(15)0I *33 All 2 3§S-0fl OHgEI 
21 713 33 300 OHSIM 22^(0I2A|)S *3?iD. 2 #, CMP §§£M 371 OH US 12 Si. MPS 
S ( 1 5) , 2 5l¥3^(M)S 13Si(13)°l 2301 £2221 33 3 §8 101, 8|“3^(14)S S2IAI2 Q 
M. 2-71 QHg§ SIDS All 71 3D. 2212 DAI, MPS#(I5) 300 S2S|(16) 2 33*2^(17)S *3 
8101 ?H SH A| El 1 35 *D. 

221 D, 81^32(15)1 1218171 ?I3 CMP §§AI MP5#(15)21 SX17I SCHX1A1, 23D(13) 23 3011 
3§8)01(E 121 23 “5: 100 32), 9§ 7HEBAIE1 AIOI01IA1 S2|X|(bridge)7| IT33D(E 2 32). 

23. CMP 3§3 All 2 3^1 LH^CHl *3EI3 AHUM SSD£SA1 §S4£g ESEil XI5ML1 §35 
§ 7133 38|Sil AIS813C1I, 5SE0XI5ES A1S8I3 M^OflB CMP §d|21 £§§ §71 ^|8H #221 
3UIS AH8I0I0I: 813 MA1I7I °1CH 33S3 S3CHIA1 121812, 371 3S(Sil AI§8I3 §^(HI3 MPS 
1(15) ^SOll CC1S 81^3^(14) A 101 21 S£S 38H31 3-51S21 S33SAI JHSBAIE1 AI0I1 138)3 
13Si(13)2 SSEID, 81^3^(14) A10KHIA12 321X171 13EICH OI§UIM IBs (dual bit fail) 
01 SISDfE 121 23 “2 200 a 2 3a LHXI 2 3c 35). 

01213 321X11 3XI8I7I ?I81D, CMP §3 CH3 013 xl“i1 (etch back) §31 ™ §8101 8|£S3S 12| 
8171 D, MPS 11 81“ 3^ S2I w 3 §813 33 §01 AflA|EI21£L|, 3X12J §°0H3 All§§§ 
MOB 21ti 1321(13)21 38 ID §**• 13Si( 13)01 ° LI XI 3 3301 g^EITlL) g-CHS Ollil 

B 430l 21S §°01I3 81“ 3 =0| 21-38I M21 21 XI 33 §SJ £AH7I ^-3EI2, $X121 §°0H2 MPS i 
21 2123S(over growing)A|0B3 81^3^ AlOKHIAl 321X171 §"SSD(£ 4 35). 



330! Jf&Z} JfM 

§ 37121 ii§ § EH 71121 gAHSS 8HS8I7I ?I8KM ABej-l! 2£S, MPS SMOfl COS 81¥3S 

A10I31 321X1 msm 3XI8ID 23SSHHI CHM8I3 3HHHAIE1 §3 S 4= Si= 212111 (HI 221 5 

XI2J ?H IB Al El A1I23SS A1I5SI30I 2 01 2iD. 



333 3 33 

37121 7113 2! AOS K38I7I ?lti § gS^l S S90B dl§3, 371 2J a ^-§21 =2|3 5321 §§ 
01 gei! 713- 3011 S3DS 33813 97B; §2DS 3S8ID 3HSBAIE1M 3 E -iJlS 35813 3711; 
S9Si =“OiiSi UH2ID SUSS *3813 B7J; OH 2101 SS°iOI *31! 3 E 51 23 g ggsi 53 
3-011 8)“3=S *3813 B71I; 81^3= 23011 MPSSS *3813 B71I; MPSSOI *3S BeiKHI OH 
UEI2S DHSM SSSiS *3813 3711; OHUM SS^, MPS#, S| SI^S^S S9Si21 2301 £§3 
2i 333S181D 8)“3^S g 21813 3-711; 0H3§ SS'DS §33S1£S J3I71813 3711; 51 
= 3011 SSSi SI 3"“3^S S3813 3-7BS 5*813 32iO 011221 5X12J 7HEBAIE1 AH53“(HI 2J 
8B S3S! 5 21D. 

2*-, 37121 711^1 2)711 W58I7I ?I3 S DS2J Q# #3011 DM3, 37I2J s “ 1 -«2i =552 ± 
§21 £§0I SfiS 713 30B SSSig *3813 3711; S3 Si# 3218ICH 7HEHAIE1M 3^11 §381 
3 3711; S3Si #¥ g A^Qnat. hhbjo) H°i§ *3813 3711; HH2JCH S§S|Q| aajg: ag 
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a HHEICH 114 IS 3011 8(!$24! 338(2 2711; SM$24 1 3 (HI MPSS! 338(2 270; MPSS 
01 Sgg 241011 DH1EIE# OHgg 114! 338(2 378; QHgg 114, UPS# , g 8(i$24! 
HHaOi 1144 1201 E 1 EIE# ggAjz^Kj) 8(i$24! 148(2 3?)!; DHilg gg°>-! £A|a| 2 |- 
711718(2 3711; S! 8M$24 3011 424 a 34241 338(2 2711! 138(2 2Ei|| (MSa 
EX(4 7H1AIE1 70 £3^00 450 13! ^ 2D. 

H(34S(7fl, HHEICH fi°}§ S»4®S ggSB, 0H3# II?fS 01 HHSCH 11400 bl|$H £334 
#E7( ®4=!) 4, Q# PSG40IU US64E5 33!D. E!), 8(424! g£|o(2 37J 

Oil Ai 22342 CMP ggoiu 011x14 S§2£ 43!)D. 

0I8(, g ggOI #!) 7|ggO(OOA| g34 XI3! 712 X(7( g ggg ED gOI 8 C?fl gAID 4= 4E# 
5(71 $| 8 (CH g DS4 H(D4!) gAKHIl ±7H8(7|g 3D. 

E 5a LHXI E 5a2 g DS4 g gAlOHOO COg 9)E*0 01)23 EX(4 JHufiAIEi TOEgfgg !S8(7I $| 
3 22ES0ID 

E 5ag 328(2. 3EJ1I 713(50) 300 S2!24(51)! 33SKQ, 713(50)3 g47( EgEIEg § 
2)134(51 )g 348(01 gEOS Tfl 1 2411 33!D. H Dg. 371 10 1 241011 DH^tlE# 
#2125((51) 30fl lEiHg E242SAI 711 I !E|ga24! S=f«(j2 2 3 3 48(01 120(52)1 
3 5 3D. 2 $, 713 22 300 2-£(42( gg THIBAIEi 331 $13 134(53)g 335(11, 5S3 
432(111 a 34S32S 1213(52) a 01 132(52)3 422301 g4 bcgEIE# 134(53)1 3 
2(5101 7HIH AIEig fll 2 241! 3 5 3D. 2 Dg, 01$ 5(424 A(0I4 “El XI gag g)X|8(7l $| 
SI-01, 70 2 241 a 1251(53) 13 300 HH4CH H4(54)g 33!)D. H(23S(?fl, HHaCH 

114(54)g gEI2!£(42( 22 iil^S 33!)C(. 

E ag 315(3, gXI 2 20 IOIAI 34g§££ !Ei2(52) a 134(53) 1201 ESEIE# HHaCH 
11 4(54)* 345(01 134(53) #40112 HHEICH 114(54)1 gEg 3D. 

E 5c! 325(2, UH SICH 114(54)01 33S 731 2 241 IS a 124(53) IS 300 Till 2 !Elg 
El 2 43 £ S($24(55)g 335(3, 01 S(t$24(55)2| 1241 SCHAI7I7I $15101. E MOD EAIS 
H(2( 101, S(“24(55) ISOII MPSs(56)g 3330. 

E 5eg -3-2512, 01$ 2333 CMP SSAI Jj\ 2 LH^OII gEiaO SOUS SOI 2«8(= 211 

gXI5(7l $15101, MPSs (56)01 333 Till 2 3 E 4gOII 0H3EIE1 713 22 3^011 OHgg 115((57)g 3 
33D. 017IA1, 0H3S »Sa«57)S £33401 7113^ 42 S 335 D, 011(451711 ! SI -44 HHaW 
114(54)011 dlsH £334 £E7( °43 4, Qg UIK45I7II3 PS640IU US 6 (Undoped Silicate 
Glass)421 3 3 3D. 2 Dg, CMP S30IU 00x14 gg£M OHUS 114(57), MPSs (56). a 5( 
“24(55 )g 134(53)3 1201 EgEIEg 22 345101, 51^24(55)1 1EIAI3D. OHIO, HHEI 
CH 114(54)011 350 51“ 2 4 (55) AI-0I2J 3D 01 42^00 CQ-EI, MPSs (56) 4 2-E34 a 4X1- !CH2 
£i 23 f “EIXI 3301 gX|g 4= 2D. 

E 5f 1 32512, £ 3 3 4 -o g QHi! a gg4-(57)g 7025101 MPSS(56)g EgAI3'D. OHIO, 
124(53) S40II 333 HHEICH 114(54)00 450 134(53)4 3401 KXISD. 2 Dg, E 5900 
EAI3 HI-21 101, MPSS (56) 3011 424(58) a 3^24(59)1 EXI42S 335H31 THIOAIEig 33 
3D. 0171 Ai, 424(58)g 344. 1514, TaON 4 , Ta2094 S 24213 SIU4 42S 335(2, 3 
“24(59)g !EI1EI540|L( TiN42S 333C(. 

371 lAIOIIOfl 45(3, 5(^24(55) A(Olg 135(3 134(53)4 #400 33S! HHEICH 114(54)00 
450, 5(“24(55) AI0I4 2401 tSiOi ID-EK MPSs (56)4 2(3S a 4X( gCHSES 33t “E|Xi 
331 3X1! 4 41 g2 0(LIE(, £33400 431 OHgg 114(57)4 70I7IAI 134(53)4 3401 
3XI2ICH 5(“24(55) AI0I4 SEIXI g30| S2(42S 3 X 1 ! 4= 2D. 

3>2, 371 lA|01IOflAi£ HHEICH 1141 1344 #4003- 335(4X13-, 0I2( gEI HHEICH 1141 
1344 #4 a 3“ 00 S4 33W 4=E 4C(. 

E 6a LHXI E 6f£ g gg4 Dg 1AHHIOO CHg gExil OflSEI iX(4 THIOAIEi 73IE3»g ggo(7l 
9-m B3ESAI , 371 g 1A|0||£( ggt( ggES 3321= #gOfl CH5BA)= 200 CH!) 3X0!) ggg 
3 4!D. 

E 6 ag 325(3, 371 g 1A|01|2( gg*t S30II 45fl §2134(61), !Ei2g 70 I 241, 7fl 1 
lag El 244 !Ei2(62), 134(63), a THHAIEig 70 2 24101 2xf4ES 331! !)EM 
712(60)1 SHi!)D. 2 Dg, 01$ 5(^24 A(0I4 SE|X| ggg gXI5(7| $18(01, g 1AI01I2( □( 
37(X|S 7il 2 241 a 134(63) 13 300 1 s(44 HHEI a 114(64)g 3 3 3D. 

E 6b! 325(3, HHEICH 114(54) 300 6(^24g 7fl I 4ESAI 711 2 !E|ga24(65A)g 333 - 
C(. 2 C(g, gXlg i:IHIOIAI 3 423 2 £ !Ei2(62) 132 Eg2|Eg 70 2 gE|gEI24(65A) a 
HHaa 11 4 (64) s 348(01, E 6c0fl EAlg H(4 301, HHEICH !14(64)g 134(63)4 #¥ g3 
OIUEI 320IIE 3E1 8(2, 731 2 gaia24(65A)g 134(63) #30113 3 E# 3D. 

E 6dg 328(3, E &4 42 IS 300 8(¥24g 70 I 4E1AI 731 3 !Elia24(65B)g S35( 
CH 70 1 a 7|| 2 lE|gEI24(65A, 65B)EM 01^012 8(324(65)g 3 3 3D. 

E 6eg 328(2, 371 g g A| CHI 4 0(2)7(X|S, 8(324(65) IS 300 MPSs (66) g 338(2, 
MPSS (66)01 S3! 1 70 2 24100 0H34E# 712 22 300 PS840IU USG4EE OHUg !14(67)g 
333D. 2 Dg, CMP ggOIL( 00X14 ggES DHgg !S4(67), MPSS(66), a 8(“24(65)g 

HHaa 114(64)4 1201 tSEIEi 22 34SD, 8(324(55)g gaAI2C(. OHIO, 124(63) 
3“ (HI 332 HHaCH 114(64)00 450 134(63)01 asBOl $# TJIggg g(HI 42 134(63)4 
HOI 3XIEI2, E!) 8(“24(65) A(0I4 2401 4EgOO H(E(, MPSS (66) 4 2(33 a gX( gCH2 
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og oi*h u£l Al SSOI SAI! 4= 2iD. 

£ 6f s &5SB, S3I m 1AI01I2I- 0hS3iX|£, £SS^E1 DHSS 115-(67)1 fl|713KI2, 
MPS#(66) SOil S35,-(68) S S^3S(69)1 9*H3£e S28KH 3HIHAIE11 92 SO. COAL DHg 
m 115,-(67)°J Afl 3H AL ^3^(53) SI S¥0il SSI! UH2ICH 115,-(64)0il °18B §S°K63)£J 2 
SOI □ 22E§ SAISQ. 

S3I SAIOilOil 2J8I9, Sh^3S(65) AI-011 §3819 §35,-(63)2J ^“Oil S«9 UHEIOi 11 5- (64)011 
2J8B, 3i^3S(65) AIOI2J 2-3101 »agOil [DEL MPS#(66)2J ]))£§§■ SI SAi !CH2°S 9S MSI 
Al SSI SAI! 4 211 B9 OHJEL AflgSSOlO £SSS0il 2JS- OHUg 115-(67)2J m3iAI 
§32,-(63)S SSOI g'XIEIOi SI-^3S(65) AHDI2J SEIAI 1-4501 □ SOUSES SAIi 4= 2JQ. 

01 SOil A) fiSS B t?S g#*- s A| Oil SI g4*S E90II 2J8B S^29 201 OHJIL B 711 

5? AfSl 51CHUAI Sr-= gS| LHOilAJ 01 Ei 3W XIB, SS SI 9201 3H8I-Q9 201 B S-gOI ISh 
9 3llB0WilAi SSS XI SI 3h2 WilTil 2iOi gfflfi,- 2010. 



S3 3 j&j? 

3 IS B STS 9 o^3^ AhOll 19819 135,-1 UHEIOi ShSKM g§ SOil 2JS 

§ 92 - 9## SXIS2I- §A|Oil ol-^SS AiOn 2-31 SSS-HSAH, MPS# §§Oil [Q-! AHDI 

2J “BIX) 1-451 23ISEe SAI1- 4= 2JO. 

(57) g?2) 33 

ST-S 1. ±§S §§01 sea 31 B soil §95,-1 S28h9 9311; 

S7| §95-# SS8HS 3H HH A| Ei § BSll SSShB 9711; 

S3I 135- =“OilS UHEIOi 115,-g S28h9 E+311; 

S3I UHEIOi 1§5-0| SSS S3 1 9SS 19 SI §35,- $3 SOi! Sh^3Sl SS3I9 9311; 

S3I 81^3 S 19 Oil MPSsl SS8I-9 9311; 

S3 1 MPSsOI SSS! gj\ aEHg.^1 0HSEIE1 DHgg 11°-# S28I-9 9311; 

S3 1 DHU§ 11 5-, MPSS, SI el^SSl S3 1 S95-2J $901 E1EIE1 39SS8I0I S3| 8)^1 
SI BEI8I9 9311; 

S7| OHUS 115,-# ^SSS-EM Ail3i8l9 9311; SI 

S7I 3I-¥3S SOU SS5- 5j 93111 Si-3 1-9 21 1SEE 819 SEiil Oil E El 

4Xl°i JHSBAIEi . 

S7S2. Aill SOil 2J01AL 

S7I UHEIOi 115-s ia=-og S28I-9 21 1SES 81-9 S-Sill OilEEl iXIS ?H5BAIEi 3il2S 

fcH 
» — « • 

3. All I s- E9 Ail 2 S-Oil 2ICHAi, 

S3 1 0H9g 115,-B S3 1 UHEIOi 115-Oil UI8I) ^SSS ^E7h °4=S 5 -og ^# ago 

S SEffll OilEEl iX)2i 3HIBAIE1 AB2SS. 

I71M. Ail 3 SOil 2IOiAi, 

S3 1 OHSg 115-9 PSQ5-0IU USS5-o^ 21 1S£E 81-9 SiEifl OilEEl iW2| 3HIBAIE1 

AJl — 1— o r— i • 

^^?S- 5. Ail 1 SOil 2ICHAL 

S7I 31^1S1 BEI8I9 9311 Oil Ai S3 1 39SS-8 CMP S§0IU OHx|«j 5§og ^§1-9 21 11 
25 81-9 S-Eill OilEEl iJ12J 3H SB Al Ei A02SS. 

S4 1 *- 6. i§ 2 ) §§01 sea 7I9 soil § 95 -# SSSh9 9311; 

S3I 13S1 S S3 1-01 3H1BAIE1S 9 6 411 SS8I9 9311; 

S3 1 §35- 1“ 51 4-^0ij9 HH El 01 115,-# SS8i9 9311; 

S3I UHEIOI 115-01 S"3I 9^1 $9 S UHBJOi 115- $g 4-00 ol-^l^l SS8I9 93B; 

S3 1 8I“3S $9011 MPSsl SS3I9 9311; 
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#71 MPSSOI #71 = E 4H>II HHgEiei OHSig iiSfl «#Shy STfl; 

#71 OHSt il?l, MPSg, #71 HHEICH il^EJ £301 ElEiei S3#2*§K)I #71 

SM^S^l MEIS^ 'Em: 

#71 DHUg ii^i ^##2|og 37B; S! 

#71 0^2= #0)] sae, v SI #“2^g EKflll StlSI— 211 1S2M Sfe yeifl JHISBl 

±7J2| 7HIBAIEI HI2#S . 



7 . HI 6 tJOfl SiCHAI, 

#71 HH £101 lists lines ^#SI= 51 1925 Sh= yEHl OIIHEI 5X|2J 7HEH AJEi HI 5# 

fcfl 

td • 

8. HI 6 t. h E^ Xfl 7 tfOil SiCHAI, 

#71 QHgg ggSTS #71 HH2ICH ll^M HIM ££!£j2{- 4E7I 5,^2 S#o|-^ 51 132 

1 ye HI M2 El 4XI-2J ?H EH A| El Xfl£#g. 

9. HI 8 %m SiCKAI, 

#7i OHgg iisfs psayoiu usages sssi-e 21 132 s si— ye hi miea ±xf°i ?h sh ai Ei 
Hie#g. 

§7if 10. HI 6 ^J-CH! SiCHAI, 

#71 S^S=g 1EISI-S E'TflOHAI #71 29#^£ CUP S30IU Oflxll g§21 51 13 

2£ Sfe ye HI MHEI ±Xl°i ?H M Al El Hl£#g. 
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